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2) StJStained release compossitions comprising cores induding a pharmacoJogicaay active insredtcnt 
teving a diameter r\<A grater than 5 mm. which cores are coated a mixture comprising a) as a 
tan ttming agent at teast one poly {ethyi acryi^, methyJ methacryJate. trime th y la nmoneoethyj 
methaayiate cHoride) snd at least cne anionk: suifactant vvherein the ratio of a) to b) is from 100 :1 to 
10:1 by weight Examples of suitable active ingredients are idazoxan, mebeverme, paracetanol and 
betahistine, and the preferred fim ftxming agents are Eudragit RS and Eudragit RL. 

Jouve. 18. rue Saint-Oenis. 75001 PAFUS /VM HOrjiO ^ 7■^<"i t- 
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. Thla invention relates to oral sustainod release compositions of pharmacolooically active crxnpoonds. 

The probtems aasodeted with conventional oral administration of drugs are weil known. Thus foik/Mog ccad 
ftdmintetr&tk>n of a drug peak blood level concentrations are attained which then decline untJ there is repeat 
admmSstration. To maintain the mean tAood loveil concentrations at a therspeulic level may reqidre etther fre- 
quent dosing or less frequent dosing at a higher level. The former can resuU in poor paiierit compliance whist 
with the tetter there may Ive ro unacceptat>le level of side effects. 

For the reasons set out atjove various attempts have t>e«n made to produce siista^ied neAea38 doeaga 
forms for orally administered driigs. A number of different approaches have been emp4oyed to this end, orw erf 
the nK)st commonly used being the application of polynDers to coat partides of <kuQ aubstMce. Polymer coate 
may have two modes of action. If they are soluble under particular cofKJitions of pH they may act to nieeam 
the drug in particdar areas of the gastro-intestinal tract eg only in the sma^l intestine ^ ie Mayea or tergeM 
release, tf the polymer coats are insoluble or only slowly soluble their permeabaity may be a^^ustod to oortroi 
the ingress of drug solvent (ie gastrointestinal fluids) and the egress of dissolved drug and thus produce «J3- 
tained release characteristics. 

Particulariy widdy used coating materials of the latter type are the pofy(elhyl acrylate, nrwCiyl mathacrylafee, 
trimothylanvnonioethyl melhacrylate chlorides) of formula I 
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where R is CH2-CH2-N"(CH3)3Cr and where the ratios of niznjina are either 1:2:0-2 or 1:2:0.1 and the tiXil 

moieciiar we^hts are approximateSy 150.000. These compounds are conmtercaiy avaiatjte as EtKlragg RL 

and Eudragit R5 (Trade Marks of Rohm Phanma), The proportion of n^ type groups controls the de^oe of pet- 
30 meabaity of coatirigs prepared from these compounds as the permeabflity is directty influenced by the q^atsm- 

ary ammonium groups. Thus various mixti^es <rf RL and RS grade Eudragits may be used to vary the reieaae 

ratas from coated partides. 

TT»useofthese Eudragits isnotvvhoaysatisfactofybecaaiseforrna^ 

slow down the release rate, rather thick coats are requred. This is expensive both in terms ctf raw matartafe 
3S arxi spraying timc.which can take up to 3 ho^ or tonger. in fact, for some highly soluWe cfrtjgs. they are noC 

capable of suffidenlly lowing the djssolutk>n rate to produce accefteWe sustained release dosage fcnm at 

We have now found that the release properties of Eudragft RL and RS coats may be su t yst ant ia ff y nxxfiSad 
by the incorporation into the fi^ coats of a reia^ely smaS anount <rf one or more anionic surf^tents* Thfe, 
40 effect vyas not to l>e found with non-anionic swfactants tested. ' ' 

The present invention relates to sustained release compositk>n3 comprising ceres indudirsg a pto- 
macol<^icajly active ingredient and having a dian»ter not greater than Smm, which cores are coated wfih a 
mixture comprising a) as a f3m fommng agent at least one poly(elhyi acryiate, methyf methacrylate, firimethyteiv 
monk>ethyi methacryiate chloride) and b) at least or>e an'omc surfectani wherein the ralk> of a) to b) is fipom 
45 100:1 to 10:1 by weight 

In an aspect the invention the ratio of fHm forming agent to anionic surfactant may be lOOn to 20:1 by 

weight . 

The present invention aJso indudes a process for produdng sustaaied release compositions of the type 
hereinbefore descrit>ed. 

50 WhHst the present invention may be used advantageously with any drug requiring to be given in an ora9y 

administered sustained release form, it is particularly useful when used with orugs having high gastnoHnteatinai 
soiubflity, ie aqueous solubility greater than 1g in lOOmI, and preferably greater than 1g in 30ml. in the pH range 
1 to 7.5. 

Suitable active ingredients indude idazoxan, dmelidine, dextromethorphan, mebeverine, guaiphenasffi. 
55 paracetamol, nrwrphine, efaroxan. pseudoephedrine, ranitidine, terfenadine. aspirin, or betahistine: or phar- 
maceutically acceptable salts thereof. 

The sustained release compositions of the present invention nray be produced using any type of . anionic 
surfactant for example alkylaryi sulphonates. alcohol sulphates, siiphosuccinates, sulphosucdnsmates, sar- 



2 



EP 0 502 642 A1 

cosJnatod or taurates. Specific examples of these surfacUints a/e sodium lauryi sulphate, dioctyi sodkan 
phosucdnate, sodium lauryl sarcosinate and sodium methyl cocoyi tauraie. 

The corns m«y con3t3t of pure drug materiai or may option^y also contain one or more phamiaceutica^ 
acoeptabld exdpients such as; fillers/bilking agents eg microcrystaHine ceihjiose; binders eg polyvinyl pyrroli- 
5 done; pH stabiisars/buffer systems eg dtric acid, codktm bk:afbooate etc; sweetening agents eg eaccharv); 
colours; or flavot^ing agents. The cores may he in the form of pure drug crystals or, nxjre preferaUy, gra/ttiee 
orspherokls. 

Granuies may be prepared by weJI known methods essentially consisting of a wet massing phase kilowed 
by a drying phase, I>ug substance and optiorwfly any exdpients are mixed with a sdution/ausperwioo of birxier 
fo to form a wet granular mass. This wet mass is then dried, preferabiy by fkjid bed drying and the granUes may 
optkxtaJly be ground to further reduce their size. 

Spherokis are produced by the foflowing method. The drug and any exdpients are mixed with a suffkaent 
quantity (tf water to form a 'plastk:* wet mass. The mass is extruded into cyiinders of uniform diameter af>d equal 
length. The extiudates ^ roiled into sph©-es usir>g a spheroniser. The spherokis are dried. preferaWy in a 
15 tmd bed<Mer. 

The fBm coatings comprise the fim forming agents (eg Eudragit RL and/or Eudragit RS) p<u3 the anksruc 

^afffecStts described above ifTlfiFratio"TCK}Trtcrt€riT~Furttw 

kiduded in these coats. Wd! known exdpients indude: plastidsers such as pdyethylene gfycds. d2>utylphtte' 
late etc: antitack agents such as talc: and pigments. 
20 TT» fim coatings way be prepared by methods wei! known in the art. partkxilaily by dissoJvirig/djspcrsing 

. the am fbnrr^ng agents (Eudragits), anionk: surfactants arxJ any optkJnaJ exdpients in an appropriate vdatSe 
fiquki C£tfTier. for exarr^ ethanol. The coatings may be applied to the cores by any conventk)nai method, pref- 
. erabty by flukJ bed spray coating. The vdatSe liquki carrier is then removed by evaporatkxi to leave a dry 
poiymer fam surrounding the cc»es. 
25 Corrvenientiy in the sustained release compositions of the present inventkjn the weight of the fSm forming 

agent may be 1 510 TO% of the weight of the cores and most conveniently 1 5 to 50% o# ^ 

For convenience of administratk)n and accuracy of dosing the compositkxTs may t>e in unit dos^ form 
wfth spheroMs or granges fiScd into, for exampJe, hard gelatine capsdes or sachets. 

The invanttoo may be further illustrated by reference to the fdtowing non^imiting Exan^^es. Conpar^sve 
30 Exan^es aregiven of the preparatk>n of coated spherokJs in whkrh tt>e coating fSm either contains no wisti^rS. 
or amtains a r)or)-ank)nk: surfactant 

Exampie 1 

35 Coated sphero'ds containir>g betahtstine 

Betahistif>e-containing spheroid cores were produced to the following formula: 
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Betahistine dihydrochloride ■ 20 
Avicel PH101 (microcrystalline cellulose) 8C 
(Avicel is a Trade nark of FHIC, Corporation, USA) 



The spherokl ceres were produced according to the fdtowing o^elhod: 

MiCTOcrystallir>€ cellulose {i.6Kg) was sieved through a 20 mesh sieve and placed irrtb a Hobart mixer. A 
50 20% wAv sdubon of l>etahist)ne {400g in 2 litres of deionised water) was then added and the mixture was granu- 
lated with a further 1.2L of deionised water to form a wet plastk: mass. The wet mass was extruded through a 
perforated screen of 1rnm diameter hoies using a Nica extruder (Nica System. Sweden). The wet extrudafies 
vrere spheronsed in 700g aliquols usif>g a Nica spheroniser at 650rpm for 5 minutes. The spherokl coc&s were 
dried in an Aeromatic Strea 1 flukl bed drier (Niro Atomizer. UK) at a temperature erf 50*C for 1 hota-, after which 
55 they were sieved through a 30 mesh sieve to reject ftnes and t*irough a 12 n^esh, sieve to reject aggJomerates, 
A coating suspenswn was produced according to the foflowing fonrxjla and nr^thod: 
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Eudragit RS10Q 
Talc 

Polyethylene glycol 6000 
Sodium lauryl sulphate 
Deionised u;ater 

E.thanol 96? v/v BP t 

The polyethylene glycol 6000 dissolved in water was added with staring to the EutkzQ^ diasoived in ^hand 
and thereafter the sodium iauryl sulphate was added followed by the taic and the resdtant rmxture made op to 
volume with ethanol. The ratio of fiim forming a gent to sodhOT lauryl sdphate was 21:1 by weight 

The dried betahisbne spheroid cores were coated with the coating suspension using an Aaromafic Strca 
1 fluid bed system set up for top spraying. The spray gun fitted with a 1.2nrvn aperture nozzle was adjusted to 
give a narrow angle spray pattern. A peristaltic pump was adjusted to deJiver fBm coaling su^jeraion at a 
of about 14ml per minute. Spheroid cores were placed into the coating chamber and prewarmcd at an 
temperature of 30**C. The film coating suspension was placed in a caKbrated stainless steeJ ve««d and ^irad 
continuously v«th an air driven mbcer. The spray gun was positioned so as to direct the spray o nto tte centre 
of the bed. The atomising pressure was set at 2 bar. and the irdet temperature at The peifetaitk: punp 
and the timer were started and sufTident coating suspension was sprayed such that after dryin g, tf» vre^ 
of fam forming agent (ie Euifragit RSI 00) was 25% of the weight of the spherokj cores. Dicing coatkig the ffen 
coaling suspension was continuously stkred with a pad<fie mixer and the gun checked for arry Wocfcages, 

When sufficient qiiantity of coating suspension had been applied, the pump was stopped, ttss Watasr tenrv 
peratLffe reduced to 35*C and the atomising air swlb^^i^ off. The sph^Dids were dried at 30^ for 15 fwiOteft, 
cooled to 25**C and then sieved tivough a 30 mesh screen to remove fines and a 12 mesh screen to nsmo» 
^omerates. The spheroids were oven dried at 24*C for 7 da^ 

fam ftxming agent Qe Eogragit RS100) was checked, and ad^sted to 25% of the vreight of tto spheroid corw 

if rtecessary. , , 

Dried coated spheroids were filed into hard gelatine capsules No 0 such that each capsiie contafe»d a 

dose of 24mg betahistLne. 

Examples 2 to 7 and Comparative Examples A to D 
Coated spheroids containing t>etahistine 

Betahistine spheroid cores were produced as in Example 1. 

Coating suspensions were produced as in Example 1 with the following variations: 

A: No surfactant induded. 

B: sodium lauryl sulphate replaced with 0.57% w/v tego betain (an amphotenc surfactant). 
C: Sodium lauryi sulphate replaced with 0.57% w/v sorbilan polyoxyethylene monodeate (a nornonic sur- 
factant). 

D: Sodium lauryl sulphate replaced with 0.57% w/v cetyl pyridinium cWorrde (a cationic sisfadanQ. 

2: sodium lauryl sulphate replaced with 0.57% w/v dioctyl sodium suJphosucdnate (a s^Jphosucdnafis 

anionic surfactant). 

3: sodium lauryl sulphate replaced with 0.57% w/v sodium lauryl sarcosiriate (a sarcosinate anionic sur- 
factant). ' ' ^ 
4: Sodium lauryl sulphate replaced with 0.57% sodium methyl cocoyl taurate (a taurate anionic stffactant). 
5: 0.6% w/v sodium lauryl sulphate used so that the ratio of fim forming agent to sodwm lauyl siiphste 
was 20:1 by weight. 

6: 0.2% w/v sodium lauryl sulphate used so that the ratio of fBm forming agent to sodium lauryl sulphate 
was 60:1 by weight 

7; 0.12% w\ sodium lauryl sulphate used so that the ratio of f3m fomn-ng agent to sodium lajryi suiphats 
was 100:1 by weighL 
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Thd spheroid cones were coated and dried by the methods of Example 1 except for the (o&owing vartelion: 
5 to 7: Weight of fiin) fooTyng agent 18.3% of the weight of the sphcfokJ cores. 

Drod coated spheroids were faied into hard gelatine capsules No 0 such that each capa^^e contaiAed a 
doao of 24mg betahistine. 

ExaiTipie 8 

Coated spheroids containing mebeverine 

MebeverineKxntaining spherokl cores Vitrei produced to Ih^ 



fS 



Plebeuerine hydrochloride 
Avicel pH 101 



20 
80 



The sphenAl cores were prodix^ed accordir>g to the foUowing rr^ 

20 Avk:d (3.2kg) was sieved through a 20 mesh sieve and piaced in a 10 li^^ 

Ltd. UK). The mebeverine hy^ocWoride (BOOg) was separately dissolved in 1 .5L of deionieed w^er. The iiTJpe*- 
ter btede cS tte Fiekter mixer was set at 200rpm and the mebeverine solution and a further ^J2Ldi d^accise^ 
water were added over a 2 minute period. WhiJst the impeiier blade was left at 200rpm the chopper Wade was 
ack&kxt^ly activated, at the fast reverse setbng. for four minutes. The wet mass was extruded and spherontsed 

25 as in Example 1 l>ut in 1.6kg aiiquots. The wet spheroid cores were dried in an Aeromatic Stnea 1 fhad bed 
cfriw at a temperature of 60*^C for 1 hour after which they were sieved through a 30 mesh sieve to reject firtw 
and ttrough a 12 nr«3h sieve to refect agglomerates. 
A coatir^ suspension was prodiiced as in Example 1 . 

The dried mebeverirve spheroid cores were coated and dried using the procedures <rf ExampJe 1 but sirf- 
30 &Sent coating suspertsion was applied such that after drying the weight of the fflm fonrung ageni was 16% 
the weight <tf the spheroid cores. 

CMed coated spherokls were filed into hand gelatine capsules No 0 such that each capsule cmt^ned a 
dose of 5(kng mebever^e. 

35 Example 9 and Comparative Exam^^es E and F 

Coated spheroids containing nr^ebeverine 

Mrf>everine spheroid cores were produced as in Exam.ple 8. 

Coatirig suspensions were produced as in Example 8 except for the following yaiation: 
E fijxl F: No aiffactant induded. 

The spheroid cores were coated and dried by the methods of Example 8 except fty ttie fofiowing variation: 
9 and F: Weight of film fomr^ng agent 60% of the weight of the spheroid cores. 

Dried coated spheroids were filed into hard gelatine capsules No 0 such that each capsde contained a 
dose of 50mg mebeverine. 

Exanple 10 

Coated spheroids containing idazoxan 

Idazoxan-containing spheroid cores were produced to the following formula: 



40 



SO 



55 



EP 0 502 642 A1 



45 



Idazoxan HCl 

^ Avicel PH101 55 

Citric acid 5 

10 The spherokj cores were produced according to the following nr^ethod: 

Idazoxan hydrochloride and microcrystaiiine cdiulose were sie-ved through a 20 mwh s»ve and tun4*c 
mixed on a Winkworth mixer (Winkworth Machinery Ltd, England) for IS minutes. The nrwxture was granOatad 
with a citnc add solution in a Hobart planetary mixer. nx5del Z200 (Hobart MFG Co Ud, Enrfand), 
setting 1 for 2 minutes. The wet mass was redistritMJted and mixed for a further 2 minutas at speed Mtfng Z 

15 The wet mass was extruded through a perforated screen of 1 am diameter holes, using a ^^ ^f^™^ 
E140. The extrudates were spheronised in 700g aliquots at SSOrpm for 5 manutes. The wet H^hwoaoorw wm 
dried in an Aeromatic Strea 1 fluid t>ed drier for 1 hour at 60^ and then sieved through a 30 meeh rieve to- 
reject fines and through a 1 2 nr^esh sieve to reject agglomerates. 

A coating suspension was produced as in Example 1 but modified by using 2% w/y Eudragt ^^00 «^ 

20 3% w/v RL100 instead of 12% Eudragit RSI 00. The ratio of fSm forming agent to sodium *ttjry< siiphM rtm 
21:1 by weight. 

The dried idazoxan spheroid cores were coated and dried using the procedure 
coating suspension was used such that after drying the weight erf fSm faming agerA fie Eudratft RS100 ] 
Ewiragit RL1 00) was 41.7% of the weight of the spheroid cores 
zs The dried coated spheroids were ftfied into hard geialine capsules Ho 0 such that each < 
a dose of 80mg of idazoxan. 

Exany^ 1 1 and 12 and Con^rative Examples G and H 
30 Coated spherpids gytfaining idazoxan 

Idazoxan spheroid cores were produced as in Example 10. 

Coatj.ng suspensions were produced as in Example 1 0 except for the foClowing variatjcns: 
11:1.14% w/v sodium lauryl sulphate used such that the ratio of fdm fornwng agent to socfium teury* uifhato 
35 was 10.5:1 by weight 
G: No surfactant included. 

12: As Example 10 but 12% w/v Eudragit RL100 was used in place of 3% Eudra^ RL100 and 9% BidragS 
RS100. The ratio of film fonning agent to sodium lauryl sulphate was 21:1 by weight. 
H: As Example 12 but no surfactant included. 
40 The spheroid cores were coated and dried by the methods of Exan^e 10 except for the faflowHig variatkxr 
12and H: Sufficient coating suspension applied such that after drying the weight of fimfonming agen^ was 50% 
of the weight of the spheroid cores. 

Dried coated spheroids were filed into hard gelatine capsules No 0 such that each capsiie contained a 
dose of 80mg of idazoxan. 
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Example 13 

Coaled spheroids containing paracetamoi 

Paracetamol-containing spheroid cores were produced to the following fbn™ia: 



55 



Paracetamol 



i u/w 
60 
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Examoie 13 (cont'd) 

Auicel PH101 60 

5 

The spheroid cores were prcxluced cxording to the foUowir^g method: 

Avicd pHIOI (1^g) and paiacetamd {800g) were sieved through a 20 mesh sieve and moed on a Wk^ 
worth mixer (Winkworth Machinery Ltd. England) for 20 min 

the nruxiure granulated to form a wet plastic mass. The mass was extruded. ^pHefonl^ed, dried arx3 sieved as 
10 forExaiip^e 1. 

A coating &uapensk>n was pro6uce<^ as in Example 1 . 

The dnpd paracetamol spheroid cores were coated and dried using the procedure of Exwpie 1 but »^ 
dent coatsig suspensk)n was applied such that after drying the weight of fikn forming agent was 16% of the 
weight <^ the spheroki cores. 
15 Dried, coated spheroids w«^ fJied into hanj gelatine capsules No 0 such that each capsule corrtainad a 
dose of 2Smg of paracetsnol. 

CofRfiarative Exampte J 

20 Coated spherokls ct^teining pafacetamd 

Paaoetamo! spheroid cores were produced as in Example 13. 
A co^mg suspenskxi was produced as in Example 13 txit no surfactant was induded. 
The spherokJ cores were coated, dried and faied into gelatine capsules » 
25 The release pcofies of the coaled spherokls of the Examples and Con^parative Ex^ 

accocdSng to the Di^soJution Test Method of The United States pharmacopeia XXII (1990) page 1578-1579 
using Apparatus 2.Stng^ capsties were added to 9000^ of appropriate dissolution fiw6 (see t)e'ow) at 37^ 
and stsrred with a padcfle rotatton speed of KX) rpm. At 20 minutes intervals samples were assayed 
8pec&x>pholorr>etr^sly an apprc^mate waveiength, see t>elow) to determine the amount of drug in the <fis^ 
$0 sdi^ion flukL The percentage drug reieesed fnxn the capsize was calculated and the mean of at tea^soc 
sdes used to caicuiate the rr^an percentage ckug released. 

Beiahistine-containing sphat)4ds (te Exan>ples 1 to 7 and C<^ 
pH 6.8 phosphate buffer as the dtssdutkxi fluid and the drug release was rneastired at a wavelength <tf262nm. 
Mebeverine-containing spheroids (ie Examples 8 and 9 and Comparative Examples E and F) were tested 
35 using 0.1 Mdar hydrochloric acid as the dtssdution fluid and ttie drug release was measured at a wavelength 
cf266nm. 

Idazoxan-confeiining spheroids (ie Examples 10. 1 1 and 12 and Comparative Examples G and H) were tes- 
ted using OA Molar hyc&xxrhkxk: add as the dissolution fluid and the drug release was measured at a 
wavelength of 274nm. 

40. Pfflacatamd- containing sphenoids (ie Example 13 and Comparative Exampie J) were tasted using 0.1 
Moiar hyc&wrfiloric ackJ as the dissolution fluid and the drxig release was measured at a wavelength of 248nrrL 
Mean percentage drug released over tkne is shown graphically for aJI ttie Examples tn Rgures 1 to 7. 
Figure 1 shows the mean percentage dn;g released during testing for Example 1 and comparative Exanv 
pies A, 8, C and D. Ex^ple 1 (containing sodium lauryl sulphate in the film coating) has a much slower release 
45 rate than Comparative Example A (f>o surfactant in the fiim coat) or Comparative Examples B. C and 0 (con- 
taining amphoterte, ruxiionic arxJ cationic surfactants respectively) and in fad approximates to zero order- 
retease. The three non-anionic surfactant Comparative Examples (8. C and D) do not exhit>(t release rates sig- 
nifrcantfy differem to that of Cornparative Exaniple A which contains no surfactant. 

Figure 2 shows the mean percentage drug released during testing for Examples 1. 2. 3 and 4 snd Conv 
50 parative Example A. Alt four Examples, which contain an alcohd sulphate, a suiphosucdnamate. a saroosinate 
arxl a taurate surfactant (ie ali anionk: surfactants) respectively, have slower rdease rales 
Example A, which contains no surfactant 

Figure 3 shows the mean percentage drug released during testing for Examples 5. 6 and 7 (which have 
Eudragit to surfactant ratios of 20:1. 60:1 and 100:1 respectively). These Examples illustrate how the release 
55 rata may be varied for a particular drjg by altering the amount of anionic surfactant but n^intaffiing a oor^tant 
concentration of coating rriateriaJ. 

Figure 4 shows the mean percentage drug released during testing for Examples 8 and 9 (having Eudragit 
contents of 16% and 60% by weight of the spheroid cores respectively) and Comparative Examples E and F 
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(having cquivaiont coating levels to Exampica 8 and 9. bwt coniainif^ no wjffactamjt*). Both Exofi^iteai hapye 
sJowef T«iftause ratee than thoi/ respective Comparath/e Examples and this diffefcoce to motat maiked M Uw«r 
coating levels (Example 8 versus Comparative Example Ej. 



Ciaime 



1. Sustained release compositions comprising core-s indiwling a phatfrnacotogicaJty Kth^e if>gfwfiert and 
havii>g a dameter not greater than 5 mm. which core« are coated with a modure comprtsing •) » « 

ic forming agent at least one poiy(ethyi acrylate. methyl nwthacrylata, tTkTiethyt8mmoniO<«iy< methacrytite 

ctOoride) and b) at least one antonc surfactant wherein the ^ by weigW- 

2. Sustained release compositiOAS as daimcd in ciaim 1 in which th« ratio ctf a) to b) fe frcm 100:1 to 20:1. 
by waight 

3. Sustained reiaase compsotions as daim«d in daim 1 or daim 2 in which the phsmaootogfcatfy ocftie 
ingredient has an aqueous sohibiity <rf greater than 1g in 100 in the p4-t range t to l^. 

< Su^ained r^ease con^XJS^ions as claimed in any one of the preceding dairra in wtvdi the ^tmramen^ 
caSy active inyedient ts idazoxan, dmetidine, dextromethorphan, mtebevefine. guasphenesai, pora* 
cetmiol nwrphine, efaman. pseudocphedrine. rankidine, terfenadinc. asparm or beiahaBSne; or m 
phannaceutfcaHy acceptabte saJt thereof. 

5l Sustained reJease corn positk)rs as; darned in da^ 

kJazoxan, n^ebevedne, paracetanxrf or betahistine; or a pharmaceuticaly ^xcptafate salt thereof. 
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S. Sustained release con^xjsitions as dasned in any one of the preceding dakns in which 9m coras iitflter 
fficfeida at feast one phannaceutkalJy acceptaWy excjpient 

7. Su^ained release compositjons as claimed k\ any one o^ the precedaig daims in wWct) t?*e anionic 
30 tetont is an ^kyiaryi suJphonale. an alcohol sulphate, a sdphosucdnate, a siiphoaucxanamate, a 

cosmate or a taurate. 

Sustained release compositions as claimed in dam 

phat&« djoctyl sodrum suJphosuccaiaie. sodkm lauryl sait»sinate or sodium melhy! cocoyf T ^ 



9u Susta^^ed release compositions as daimed in any one of ttie precedmg d^ms in which the weight cf the 
fim forming agent is 15 to 60%, preferaWy 15 to 50%, <rf the weight of the cores. 

10, Sustained release compositjons as damned rn any one of the precedrng daims ffi which the com zm in 
the form of sQherol6s or granutes. 

11. Sustained raiease compositions in unit dosage form comprising the spheroids or granules of dwi lOfited 
into haid gelatine capsules or sachets. 

Claims for the following Contracting States: ES. GR 

1. A process for producing a sustained release composition of a phamTacdogacally actKre tngrscfieni corn- 
pfising forming said active ingredient and oplkxiafty at least one phamriaceuticafly acoeptable mcipiecl 
into cores of not more than 5mm diameter and coating sakJ cores wfth a mixture comprbtng a} as a an 
forming agent at least one poiy (ethyl acryiate. methyi methacryiate. trtfncthy<«nmon30^hy< fnathcciyfoto 

^ chkxide) and b) at least one anionc surfactant wherein the ratio of a) to b) ts from 100:1 to Ifti by weight* 

2. A process as daimed tn daim 1 tn which the ratio of a) to b) is from 100:1 to 20:1 by weigM 

3,.. A process as daimed in ciacn 1 or claim* 2 wherein the coating is -^pc^'ved by spray oMtirc 

^ 4. A process as damned in any one of daims 1 to 3 In vytiich the phamnacoiogicany active ingredient has an 
aqueo-js solubiity of greater than 1g in100 m! in the pH range 1 to 7.5. 
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* A pn>ce3:s b datm^ \n any oj>c of daii-i-^j 1 lu 4 i(vwic!i tr)« ph-amuiaj^ogK:^')/ acts-zt; fcrj^ extent b Kjsaxfxs^n, 
dra^tidJrve. d/xcl/orr^i^tJi.orpn3J!. n>£ib6venfie. gua^t-w;sT«--frlfi, p^jxaoeiarrK^, -frorpifiisfje. tfsfaxsin, 

& A process as dais-ned in ciarn 5 in .*/tiich U>e phanT^acewlicaay ac3r*'-« tnr^Yt^djO'nJ is kisz^'jxJirt, ro<r<>arir«m.e, 
pam:>5^no! csr batahiisiif)«.; or a ptisffrrtaceulicaliy acc3*ptabi« sail ltvefe<> . 

7. A psnx??^ fts da^^d In any on-e c^* dsim 1 to 6 in whtd") tne anionic surf adant b an aii'.ylaryl s/j*ip<r*offta4ft. 
aa S3cs^x>i guiphaha, a s^ip-^iosuccin-sta. a sxAphosuccxamBie, a sarcoainaia or a taixa^. 

S, A fstx:^ as d^kT>c<j in daam 7 in -A-hicfi the anionic stidactan: is sodki'm iaijryl s^iph^te;. dk>clv^ zcm^^^ 
®t22phC34XX^na^. sodk^-n fatffyl ssrcosinale of acK^k^m methyl cocoyi taurat^j. 

a, A as dfl^rtsiKl kn any on« of ciaints 1 to 6 . in which ih<e weighl of Lh«e TiJnn fcnring «^ena » 15 :o 

.4 to QjfMvhich che cores aris in th-s furn of gaaioiii^jCOi^jggQg^- 
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